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milk heated to 65° were also tuberculous, but still in a very much 
slighter degree. This corresponds to some extent with the experiments 
with the rabbits, since in these also 65° did not entirely exclude 
infection. But the two pigs which received milk that had been heated 
to 70,° and which one would have expected to remain free from the 
disease, both showed pathological deposits-caseous and calcareous 
centres and nodules in different lymphatic glands, and in one of them 
also in the lung, which beyond any doubt must be pronounced tuber-
culous. Both experimental animals suffered at the same time from 
inflammation of the lungs, which, however, was not of a tuberculous 
nature. Beth animals were thus certainly tuberculous, but only to a 
slight extent, so that heating of the milk to 70° in each case determined 
such a weakening of the virulence of the tubercle bacilli therein 
contained, that the latter found it more difficult than usual to pene-
trate from the alimentary canal outwards into the organism of the pig. 
Besides, we ought not to overlook the fact that it is possible that 
the pigs had previously been affected with tuberculosis. l Indeed this 
disease is of very common occurrence among pigs, and in them is often 
so slight as not to interfere with the thriving of the animal, and hence 
it is much more difficult to make sure that it is not present in pigs 
that one wishes to use for experiments, than is the case with rabbits, 
in which spontaneous tuberculosis extremely seldom occurs. Naturally, 
I had taken pains to assure myself that I had quite healthy animals, 
and therefore took them so young as to warrant the belief that they 
had received no other nourishment than the milk of their mothers, 
and that this was so was distinctly stated by the seller. However, 
the m0thers certainly went for a part of the day on a place for refuse, 
and were, moreover, fed with fresh blood and refuse from the slaughter 
houses, so that it is therefore possible that the young pigs may have 
come into contact with tuberculous substances. 
VARIOLA EQUINA.1 
By THOMAS WALLEY, M.R. C. V.S., Principal of the 
Royal Veterinary College, Edinburgh. 
THIS paper may be looked upon rather in the light of a continuation 
than of a new departure. 
In r885 I read a paper at a meeting of the Lincolnshire Associa-
tion on this and kindred subjects, and still more recently I had the 
privilege of addressing the members of the North of England Associa-
tion on allied diseases in the cow. 
The mind of the professional man, like organic nature, is constantly 
going through a process of evolution; ideas entertained to-day are 
scouted to-morrow, and well it is that such should be the case, other-
wise there would be no progress, nor would light ever shine upon the 
darkness of our stagnant senses. Appreciating this truth, I have, at 
the outset, to confess that a material change has come over my views 
in reference to variola equina, and its relation to other eruptive 
1 The presence of a large caseo-calcareous nodule in the lung of one pig certainly might be taken to indicate 
an infection of this animal through the trachea. 
2 Read at a Meeting of the South Durham and North Yorkshire Veterinary Medical Association held ut 
Darlington, June 20, 1890. 
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diseases, since 1885, and, in order that my position in this matter may 
be fully understood, I will quote a few sentences from my Lincoln-
shire paper; but, before doing so, I may explain that the question 
mainly discussed by me on that occasion was the ldmtity or NOIl-
idelltity of Contagions Pustular Stomatitis with Variola ill the Horse. 
The quotations to which I wish to direct attention are as follow;-
"The term 'Contagious Pustular Stomatitis' has been used in a 
much wider sense than to signify the existence of a local (buccal) 
exanthem. It has been used synonymously with equine variola, 
and particularly so by Dr Fleming and some continental writers. 
" Now, while I am not going to assert that its application in this 
manner is not warranted, I shall, in accordance with my experience, 
give good reasons for doubting the advisability of so applying it, 
and I will ask the preliminary question, Is it possible to have a form 
of contagious pustular stomatitis independent of variola; or, when 
arising, is it only one special phase of that disease? 
" I will confess, at the outset, my inability to imagine the possibility 
of a series of cases of any general infective (eruptive) disorder occur-
ring in which the lesions are entirely localised at one particular site. 
H You are, doubtless, well aware that in foot-and-mouth disease we 
frequently get pronounced localisation of the lesions in particular 
organs, e.g., the nlOuth, the udder, or the feet; but, while this is so, it 
is a rare thing to find a series of cases in which such circumscribed 
localisation is absolute; there are, in other words, lesions more or less 
pronounced elsewhere than in the part particularly affected." 
The remarks quoted above were made in good faith, and the 
belief therein expressed was the outcome of reflections on my 
experience of eruptive fevers in general, and not of anyone in 
particular. Since those remarks were made, however, I have seen 
good reason for modifying the opinions then expressed, not only in 
reference to the disease under consideration, but also in reference to 
one or two others, and especially swine fever, in which affection, as I 
have elsewhere pointed out, 'we sometimes see series of cases in which 
pulmonary lesions are presellt, a1ld mteric lesiolls are awanthzg, or vice 
versa; while ilt anotller series we get marked skin lesions with a partial 
or total absence of pneumonic or iutestillal lesions, or the reverse may, 
here also, be the case. 
The burden of the remarks made in my 1885 paper was in favour 
of the practical distinction existing between pustular stomatitis and 
equine variola, and the views expressed were based on a series of 
cases which had a short time previously come under my observation, 
and in which buccal lesions alone were developed. It has been my 
lot since that date to have to deal with a very extended outbreak of 
variola equina, as well as several isolated cases, in which the lesions 
were developed in almost every part of the skin and visible mucous 
membranes of the body. 
Symptoms and Course of Variola Equina.-This affection runs a 
definite course, and no matter in what situation its lesions may be 
localised they always present definite characters, being modified, 
however, by the nature of the tissue in which they are formed, i.e., 
mucous membrane or skin, and by the treatment to which the 
animals are subjected. 
Variola equina is essentially a febrile affection, and, although the 
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pyrexia usually subsides in the vesicular stage, it always exists 111 a 
greater or lesser degree in the incubative and invasive stages. It 
affects animals of all classes, of all ages, and under all conditions; and, 
if the surrounding circumstances are at all favourable, it spreads 
rapidly through the members of a stud. It is benign in character; is, 
both in its duration and in its intensity, readily controllable; and, if 
proper hygienic and curative measures are adopted, it is not followed 
by grave sequel<e. 
The eruption may be localised in any part of the skin of the body, 
but is most largely confined to those parts where the skin is thin and 
either devoid of hair or scantily provided with that appendage. It is 
most frequently developed in the skin of the lower parts of the limbs, 
i.e., the skin of the coronet and pastern, and on the skin covering the 
upper or lateral parts of the body. There mayor may not be erup-
tions on the mucous membrane of the mouth, or on the vulva, or the 
penis. The character of the eruption differs somewhat according as 
it is on the skin or the mucous membranes, but the relative modifi-
cations are due only to the histological characters of the two struc-
tures. In either case inflammation (mucositis or dermatitis) is an 
essential lesion, but its distribution is superficial, and it is confined to 
the tissues of the affected areas, though there may be some inflam-
matory tumefaction of the skin of the lips, the udder, or the sheath. 
\Vhere there is marked localisation of the lesions in the mouth there 
is frequently pronounced nasal catarrh with tumefaction of the sub-
maxillary lymphatic glands, and even suppurative action in the 
tissues of these organs. 
In like manner, localisation of the lesions in the vaginal mucous 
membrane, or on the penis, may lead to the production of a catarrhal 
discharge from these parts. 
Variola equina is transmitted by direct and by mediate contagion, 
e.g. by direct or indirect inoculation through the medium of clothing, 
saddlery, brushes, etc., by copulation, by flies, and probably by <erial 
infection. 
The eruption in the mouth is generally localised on the inner 
aspect of the lips, occasionally, however, it extends to the floor of the 
buccal cavity. At the outset the eruption is nodular (papular), the 
nodules being grouped together in patches, and varying in size from a 
hemp seed to the half of a split pea; in the course of about 36 to 48 
hours the tissue composing the nodular elevations softens, the 
epithelium gives way, and a distinct sore, definitely circular in shape, 
remains. This sore or ulcer is of a healthy colour and character, and 
quickly heals, though, if subjected to much friction, or to the irritation 
of hard coarse food, as rough grass, the ulcers may not only become 
confluent and form large irregular sores, but the ulcerative process 
may extend to the deeper structures. 
In all cases, as the sore heals a whitish coloured spot is left, but this 
gradually diminishes in circumference and ultimately disappears. 
The spot is best observed in parts where the mucous membrane is 
pigmented. Salivation and the manifestation of pain on prehension 
and mastication may be noticed in some cases. 
On the skin of the lips, the nostrils, the eyelids and the face, the 
nodular elevations are succeeded by distinct and well defined vesicles, 
and subsequently by pustules, and these again by coherent scabs; after 
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the deciduation of the latter a distinct bare patch remains, and if the 
scab is prematurely removed a sore of a florid hue and circular 
shape is formed. The eruption is also seen on the skin of the vulva 
and mamm.:e of the mare, on the inner duplicature of the skin of the 
sheath in the male, and on the skin of the anus in both sexes. The 
eruption presents the same definite characters as those by which it is 
marked on the other parts noticed, but the pustules and crusts are 
smaller, and, inasmuch as the hair on these parts is scanty, the crust 
presents more of the characters of an ordinary scab than does the 
crust in parts where the hair is abundant. 
When affecting the skin of the heels, and when the animal has been 
submitted to exertion, fissures may form, and the case may be 
mistaken for one of cracked heels. When affecting the coronet 
superficial separation may take place between the skin and the 
horn, and the part may have the appearance of having been 
blistered. As a result of localisation of the lesions at this part, 
lameness is frequently induced, and the leg may be considerably 
tumefied. 
In Professor Crookshank's recent book on variola, delineations are 
given representing the eruptions on the skin of the penis of the ass. 
These delineations are taken from illustrative sketches on the subject 
by Peuch, and, although the circular shape of the sore is well depicted, 
the sores are much smaller than any I have seen, and they are also too 
diagrammatic. 
To recapitulate, the characteristics of the variolous eruption in the 
horse are as follow :-
(I.) Slight inflammatory tumefaction of the skin or mucous mem-
brane; in the skin of dark coloured animals, especially in those parts 
where the hair is abundant, this phenomenon may escape observation. 
(2.) Distinct papulation-the papul.:e being comparatively smaU, 
but distinct and perfect in contour, and in parts where there is a large 
quantity of hair their presence is more readily detected with the hand 
than by the eye. 
(3.) Vesication. The vesicles are seldom detected in the hairy 
parts of the body, more particularly as their duration is short, but in 
those parts where the skin is thin and the hair scanty they can be 
distinctly discerned; they are somewhat flattened on the surface and 
slightly depressed in the centre, and they contain a limpid fluid when 
they are first forVled, but this quickly becomes viscid. 
(4.) Pustulation. The epithelium gives way and the purulent con-
tents of the pustules exudes, and, becoming arrested by the hair in 
hairy parts, dries, and, in conjunction with serum, lymph, epidermis, 
and hair, forms a thick coherent crust of a circular shape-crustaceolts 
stage. 
(5.) In parts devoid of hair this crust, as has already been observed, 
presents t~e appearance of a scab. 
If the crust is allowed to remain undisturbed, it is gradually separated 
from the dermis (the separation commencing circumferentially), and, 
as new cuticle is formed underneath, it is ultimately cast off (desquam-
ative stage), leaving a bald patch on the skin, but no cicatrix; if, 
however, the crust is prematurely disturbed, a small granulating or 
suppurating sore will be formed, followed by a small superficial 
cicatrix. 
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In all cases the eruption is primarily discrete; in severe cases, or 
where there is considerable local irritation (as by flies), the eruption, 
in one or other of its stages, becomes confluent. 
'With the exception of the crustaceous stage, the phenomena observed 
on the skin are seen on mucous surfaces, but in those parts in which 
the membrane is not subjected to attrition crusts may also form. 
Having briefly given the characteristics of variola, I will now relate 
the history of the outbreak to which I have already alluded, and 
then review the affections that are most likely to be confounded 
with variola. 
In September of last year my services were sought in connection 
with a most extensive outbreak of an eruptive disease in a large 
number of Iceland and Norwegian ponies, comprising altogether 
several hundreds of animals, divided into two lots and separated by a 
distance of some 18 miles. The first lot I examined was the one 
nearest home, and I found a most extraordinary condition of things 
existing, particularly amongst the Iceland ponies. 
The animals were pastured in a large park abundantly provided 
with shelter in the shape of clumps of trees, and with water; but I 
observed that the Norwegian and the Iceland ponies, respectively, 
herded together. My attention was first attracted by the condition 
of the eyes of many of the. Iceland ponies; they were closed, partly 
as the result of swelling of the lids and partly by inspissated 
pus and mucus, and the edges of the lids were covered with sores 
upon which large numbers of flies had congregated. On making a 
closer examination I found that a number of the ponies were suffering 
from corneitis, the structure of the cornea being opaque and in a few 
instances ulcerated, and in one or two cases blood transuded 
from the conjunctival vessels, and, mixing with the lachrymal and 
mucous secretion, flowed in a stream over the skin of the face. A 
limited cellulitis had also taken place, ending in the formation of 
small circumscribed abscesses immediately below the eye. Owing to 
the confluence of the ulcers the lids in many cases were the seat of 
long irregular sores, but in other places the characteristic circular 
sores of variola were very distinct. 
The eruptions were located on the skin in patches over almost 
every part of the body, but principally on the muzzle, the edges 
and inner surface of the nostrils, the lips, the vulva, the penis, 
the sheath, the perineum, around the anus, and under the tail; 
and in a few cases the eruption was developed on the skin of the 
back. In several of the ponies large irregular and sloughing sores 
had formed on the central line of the back, these being mainly due to 
the acute inflammation set up by the irritation of flies, and by the 
animals rubbing the parts against the trunks or branches of trees. A 
few of those in which the lesions were developed around the coronet 
were distinctly lame, and in several there was marked tumefaction of 
the intermaxillary glands, but in no instance was there suppuration in 
or about the latter. 
In all, there was a slight mucous flow from the nostrils, and where 
it had flowed over the skin of the upper lip and nostrils there was 
distinct excoriation, due evidently to the acrid nature of the mucous 
discharges. In a few cases only was there a purulent discharge from 
the nostrils. 
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A most interesting phenomenon occurred in the fact that all the 
cases in the Norwegian ponies were of a much milder type than in the 
Iceland ponies, the eruptions in the former being mainly confined to 
the borders of the nostrils, the lips, and the mouth, thus emphasising 
the teaching of epizootiology, " that certain breeds of animals are 1lZUc/Z 
less susceptible to tlte actioll of particular specific influences titan are 
otlters." I have already remarked that large numbers of flies had 
settled on the sores around the eyelids, and I am convinced that these 
insects had been, very largely, the media through which the disease 
had been spread, and through which the sores in the different animals 
had become inoculated with" germs other than those of variola," i.e., 
by one or other of the several pyogenic organisms. Moreover, these 
cases only served to confirm an opinion I have for long held tltat in 
all tlte erltpti~Je fe~Jers tlte lesions proper are frequentlj, aggravated and 
complicated by the introduction (by means of tile broken surface of tlte 
skin) of accidClZtal organisms. 
Had these cases been allowed to go on we should undoubtedly 
have had py;:emic or septic lesions established in due course. As to 
the origin of the epizootic I could obtain no definite information, and 
the evidence obtainable in reference to the precise period of invasion 
was contradictory. One thing I do know, and that is, that in an 
experience of upwards of twenty years of Iceland ponies, and of four 
or five of the Norwegians, no similar outbreak has come under my 
notice, and I am consequently of opinion that the infection must have 
been received after the animals were landed. 
As emphasising the different aspects assumed by the malady, I 
may mention the case of a brougham mare which occurred in 
Edinburgh. This animal had at the time she came under my care 
been recently purchased from a horse dealer, and owing to the fact 
that she required a little driving, and to the further fact that the 
stable of the purchaser required some alterations to be carried out on 
its interior, the mare was allowed to remain for a short time in the 
stable of the dealer. In the course of a few days she developed 
all the symptoms of strangles. viz., nasal catarrh, lachrymation, 
cough, tumefaction of the submaxillary gland, and fever, and in other 
two or three days the characteristic lesions of variola made their 
appearance. In this case the eruption was diffluent, and involved 
almost every part of the skin; it was distributed, in fact, over a much 
larger surface than I have ever before seen it. No submaxillary 
suppuration took place. 
On enquiry, I found that several other cases existed in the stables 
of the dealer, and it was from these animals that the mare had con-
tracted the malady. 
Variola equina may be readily confounded with contagious pustular 
dermatitis (the wrongly-named impetigo of some writers), with grease, 
with simple eczema of the limbs, with aphthous stomatitis, and with 
gonorrhcea. 
Contagious Ectltyma, or Contagious Pustular Dermatitis, has of late 
years become a very common malady in the stables of the horse 
dealer, but it is rarely seen outside these establishments except 
as an imported disease. It is supposed to have been introduced 
into this country from the United States, hence it is often spoken 
of as "The American Disease." It is certainly transmitted by 
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direct inoculation and by mediate contagion, e.g., by horse clothing, 
saddlery and harness, and by cleansing appliances, but I question 
the possibility of its being transmitted by ;erial infection. Its lesions 
are usually localised on the skin of the back and sides, seldom or 
never on the skin of the head or limbs, or on the buccal membrane. 
Except at its invasion it is an apyrexial affection. 
Its duratz'on, unlike that of variola, is very indefinite; it may con-
tinue for weeks, and the eruptions may appear in successive crops. It 
is sometimes very intractable, and it is often associated with ringworm. 
Like variola, the eruption is primarily papular, but the papul;e are 
larger and more defined, and are followed by pustules pure and simple, 
the pus from which, on their dehiscence, mats the hair together, and 
forms a distinct crust. The crust desiccates and deciduates, leaving a 
bald patch of a circular shape, identical in character with that of 
variola, but smaller. In due course the hair again forms on these 
patches, but it is coarser in texture and darker in colour than the 
hair of the surrounding parts. In some cases the resulting sore, 
instead of healing, becomes obstinate and tends to spread; several 
sores occasionally become confluent and form one or more large 
wounds. 
Grcase.-There existed for long an idea that variola in the horse 
was closely related to grease-was, in fact, a form of grease, and, 
owing to this idea having gained a firm hold on the minds of 
practitioners, search was not made for eruptive lesions elsewhere. 
Grease is a chronic disease-chronic from its inception to its 
termination-and it is usually an affection of adult or advanced age, 
cases in young horses only rarely occurring. As a rule it com-
mences in the skin of the lower part of the limbs of coarsely-bred 
horses with phlegmatic constitutions, and although it may be preceded 
by diffuse and even extensive tumefaction, and with eczema, it more 
frequently commences as a circumscribed lesion, which slowly spreads, 
and may ultimately involve the skin all round the lower part of a 
limb; further, it is generally situated in the hind limbs, and more 
frequently it affects one limb than two. The discharge usually 
contracts a distinctive odour and distinctive physical characteristics, 
and if not checked the disease is quickly followed by the development 
of granulations or nodosities, commonly known as "grapes." It is in 
the most acute cases only that it is accompanied by febrile symptoms, 
and there are no body lesions. 
The horse, like the ox, is liable to attacks of acute ec:;ema of the 
skin of the limbs, and, as in grease, but not so pronouncedly as in that 
affection, it is seen more in the hind than in the fore legs. It usually 
arises as the result of indigestion, with or without the intervention of 
a chill, or from the effects of irritant foods; it is seen in all classes 
of horses, and at any age; it runs a rapid course, is benign in 
character, z'.e., if proper treatment is adopted, and does not per-
manently damage the skin or the subcutaneous tissue, though it may 
recur with the re-application of the causes which originally gave rise 
to it. The lesion is purely eczematous, and, although the odour of the 
discharge is tolerably pronounced, it never contracts the foul odour so 
characteristic of the discharge of grease. 
Acute eczema is at the outset accompanied by a moderate degree of 
fever; there may be a little catarrhal discharge from the conjunctival 
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and nasal mucous membrane, and even slight laryngeal and bronchial 
irritation. 
In my opinion it is this form of disease that has been so frequently 
confounded with the eruption of variola, far more frequently, indeed, 
than grease. 
Aplttholts Stomatitis.-This affection, generally supposed to be due 
to the action of a fungus-the ozdiltJll albica71s-or to the action of 
irritant vegetable matters, but probably resulting more frequently from 
indigestion, is occasionally met with in the horse, but it is always in 
this animal confined to one or a few only, and rarely attacks large 
numbers as does variola, though if a given number of animals are 
subjected to the same causal influences several or the whole may 
develop the disease. 
It is febrile in character, but only in a very small degree, and its 
lesions are usually localised in the mouth, though, if caused by the irrita-
tion of pollen grain when horses are feeding on flowering alsike clover 
there may be eruptions on the skin of the lips and on the skin of the 
lower part of the limbs. The eruption in the mouth may be localised 
on any part of the buccal membrane, but it is purely aphthous in 
character. The membrane is slightly inflamed and the epithelium is 
raised in small tuft-like patches, and on the desquamation of these 
there may be superficial ulceration, but it is always of a healthy 
character, and the resulting sores heal readily. Salivation and slight 
tumefaction of the intermaxillary glands may occur, and the bowels 
may be deranged. 
It is non-contagious and benign in character. 
Acariasis Eqlti.-The oniy form of acariasis likely to be confounded 
with the eruption of variola is that produced by the harvest bug (leptlts 
autltlllllale). This eruption is only seen in the autumn months, and in 
horses at grass, or in those allowed to graze on recently mown corn 
fields. 
The eruption is usually localised on the skin of the face and on the 
lower parts of the limbs-particularly in the angles of flexion, and is 
best observed in white skinned animals. 
It is of a vesico-pustular character primarily, crustaceous secon-
darily, the surrounding inflammation being slight. The eruptions are 
discrete, each patch being about the size of a fourpenny piece. 
By the aid of a lens the mites can be seen as little red points 
(resembling grains of cayenne pepper) scattered over the surface of the 
affected patch. 
The affection is febrile; it is seldom contagious from animal to animal. 
Vmcreal ErztjJtiolls.-In this country venereal disease, as affecting 
the horse or the mare, is comparatively infrequent; probably it occurs 
more often than is known, but is overlooked. 
In breeding districts-especially in those cases in which the service 
of the stallion is an itinerant one-outbreaks of venereal (gonorr-
hceal) disease occur. Gonorrhcea is a febrile malady, and it has a 
definite incubative period of from three to four or five days; the erup-
tion is confined, at the outset at least, to the external generative 
organs, is essentially vesico-pustular in character, and the disease is 
contagious by coition only. If systemic eruptions arise they are of a 
secondary nature, and are in the form of pustules followed by 
ulceration. 
